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© Video Image reproduction with high speed. 



© Processing is carried out for high speed re- 
production of video image data with a structure of 
pictures fixed to I and P pictures and fixed motion 
compensation values. Header analyzing section (11) 
identifies the type of picture of input video code. In 
case of P picture, IDCT section (14) carries out IDCT 
to calculate the differential value of each block. An 
adder (15) adds this differential value and a motion 



compensated block obtained by motion compensa- 
tion in forward prediction section (18). The video 
data of the preceding frame is stored in preceding 
frame section (16). Thus, an image is reconstructed 
and reproduced. By limiting the picture structure to I 
and P pictures, it is possible to dispense with judge- 
ment and processing of the B pictures. 
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This invention relates to an image transmission 
system and an image reproducing device and, in 
particular, to a transmission system for transmitting 
a video code compressed and encoded by the use 
of discrete cosine transform (OCT) as orthogonal 
transform and an image reproducing device for 
reproducing such an encoded image. 

When a video signal is digitized and recorded 
in a recording medium such as a CD-ROM, a hard 
disk, and a magnetic tape, the video signal is 
generally compressed and encoded to be recorded 
because the amount of data is enormously large. 

Proposals have been made of various com- 
pression encoding systems. Among those, use is 
frequently made of transform encoding by the use 
of orthogonal transform which efficiently utilizes 
correlation within a two-dimensional space of an 
image. Specifically, encoding systems based on 
the DCT as orthogonal translorm are adopted in 
international standard encoding systems such as a 
color still image standard JPEG (Joint Photographic 
Expert Group) and a moving picture encoding stan- 
dard for storage media (MPEG: Moving Pictures 
Expert Group). 

In the MPEG, one sequence of a moving image 
is divided into groups of pictures (GOP), each 
group comprising a plurality of frames (pictures), to 
be subjected to encoding, as will later be de- 
scribed. The GOP comprises three types of pic- 
tures including an I picture which is an intraframe 
encoded image, a P picture which is an interframe 
encoded image predicted from a time sequentially 
preceding frame already encoded, and a B picture 
which is an interframe encoded picture predicted 
from time sequentially preceding and succeeding 
two frames. 

A video code according to the MPEG can be 
reproduced by any reproducing unit based on the 
MPEG which is an international standard. However, 
processing carried out in the decoding unit and the 
IDCT unit imposes a heavy load upon a central 
processing unit (CPU). Therefore, high-speed re- 
production can not be carried out unless the CPU 
operable at a high speed is used. 

For example, when a JPEG- or MPEG-based 
video code reproducing device processes 15 
frames per second, reproduction of a single frame 
must be carried out in about 66 milliseconds. It is 
assumed here that decoding of the Huffman code 
requires 30 ms, dequantization requires 10 ms, 
IDCT by the IDCT unit requires 20 ms, and display 
requires 20 ms. In this event, a total processing 
time of 80 ms is required. As a result, a delay of 14 
ms is produced upon reproduction of an image of a 
single frame. 

In order to reduce the load imposed upon the 
CPU, various proposals have been made in which 
tho encoding system is partially modified so that 
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high-speed reproduction can be carried out even 
with a low-speed CPU. For example, such propos- 
als have been made in Japanese Patent Publica- 
tions JP-A 241270/1990, JP-A 971/1992, JP-A 

6 256452/1991. JP-A 357788/1992, and JP-A 
299688/1992. 

However, each of the conventional image re- 
producing devices and encoding systems men- 
tioned in the above-referenced publications carries 

to out image compression by partially modifying the 
encoding system and is not compatible with the 
international .standard encoding systems. There- 
fore, a specific reproducing unit is required. 

In the conventional image compression by re- 
ts ducing the amount of the compressed video codes, 
it is necessary to judge an optimum compression 
method for every block. Accordingly, preparation of 
the compressed codes requires a long time. In 
addition, the amount of the codes does not cor- 

20 respond to the processing ability of the image 
reproducing device. Accordingly, realtime repro- 
duction is impossible by a reproducing device hav- 
ing a low processing speed. On the other hand, 
even with a high-speed reproducing device, no 

26 other than those codes having a predetermined 
picture quality can be reproduced because the 
amount of the compressed codes is determined. 

it is therefore an object of this invention to 
provide an image transmission system and an im- 

30 age reproducing device which have a simple struc- 
ture but are capable of reproducing a DCT-based 
code at a high speed with deterioration of a picture 
quality suppressed as small as possible in cor- 
respondence to an ability of the reproducing de- 

36 vice. 

Other objects will become clear as the descrip- 
tion proceeds. 

According to an aspect of this invention, there 
is provided an image transmission system compris- 
40 ing: 

preparing means for preparing an intraframe 
encoded image by segmenting an image into a 
plurality of blocks and by compressing and encod- 
ing each block by the use of discrete cosine trans- 
45 form; 

preparing means for preparing an interframe 
encoded image by searching for a particular block 
at which a difference is smallest between a current 
frame and either a preceding frame or both preced- 

50 ing and succeeding frames in a time sequential 
order, by carrying out motion compensation on 
said each block, and by compressing and encoding 
a differential value between each block of said 
current frame and a motion compensated block by 

56 the use of discrete cosine transform; 

multiplexing and transmitting means for mul- 
tiplexing and transmitting said intraframe encoded 
imago and said interframe encoded image together 



INSDOCID* <J:P 007.1448 A2 1 u 

v 



t 



' % # 

3 EP 0 674 448 A2 4 



with a header; 

transmitting means for transmitting an identifier 
for identifying at least one of fixed parameters 
including a type of said interframe encoded image 
to be transmitted with said intraframe encoded 
image and a motion compensation value fixed as 
said fixed parameters which are transmitted to a 
reproducing side together with said header; and 

expansion processing means for carrying out 
expansion processing after detecting said identifier 
in said header to thereby identify said fixed param- 
eter of an input video code. 

According to another aspect of this invention, 
there is provided an image reproducing device 
comprising: 

expanding and reproducing means for expand- 
ing and reproducing a video code comprising an 
intraframe encoded image and an interframe en- 
coded image which are multiplexed together with a 
header having a fixed parameter identifier, said 
intraframe encoded image being prepared by seg- 
menting an image into a plurality of blocks and by 
compressing and encoding each block by the use 
of discrete cosine transform, said interframe en- 
coded image being prepared by searching for a 
particular block at which a difference is smallest 
between a current frame and a preceding frame in 
a time sequential order, by carrying out motion 
compensation on said each block, and by com- 
pressing and encoding a differential value between 
each block of said current frame and a motion 
compensated block by the use of discrete cosine 
transform; 

header analyzing means for judging, with refer- 
ence to said header contained in said video code 
supplied as an input video code, whether or not 
said input video code exclusively comprises said 
intraframe encoded image and said interframe en- 
coded Image with a type of said interframe en- 
coded image fixed; and 

expansion processing means for detecting 
whether or not said input video code is said in- 
traframe encoded image when said header analyz- 
ing means judges that said input video code is 
such a code that the type of said interframe en- 
coded image is fixed, for carrying out expansion 
processing of said intraframe encoded image when 
it is detected that said input video code is said 
intraframe encoded image, and for carrying out 
expansion processing of said interframe encoded 
image when it is detected that said input video 
code is not said intraframe encoded image. 

According to still another aspect of this inven- 
tion, there is provided an image reproducing device 
comprising; 

reproducing means for reproducing a moving 
image compressed and encoded by the use of a 
high-efficiency encoded intraframe code and a 



high-efficiency encoded interframe code, said in- 
traframe code being prepared by segmenting said 
image into small blocks, by carrying out discrete 
cosine transform on each block, and by quantizing 

5 a result of said transform, said interframe code 
being prepared by segmenting said image into 
small blocks, by searching for a particular block at 
which a difference is smallest between a current 
frame and preceding and succeeding frames, by 

70 carrying out motion compensation on each block, 
by calculating a difference between each block of 
the current frame and each block of a motion 
compensated frame, by carrying out discrete co- 
sine transform on a differential block, and by quan- 

75 tizing a result of said transform; and 

judging means for judging whether or not a 
code has a fixed parameter by analyzing said 
code. 

Fig. 1 is a block diagram of one example of a 
20 conventional image reproducing device; 

Fig. 2 is a block diagram of an image reproduc- 
ing device according to a first embodiment of 
this invention; 

Fig. 3(A) shows a video sequence of a moving 
25 image in a hierarchical structure of an MPEG 
code format; 

Fig. 3(B) shows a group of picture of the moving 
image in the hierarchical slructure of the MPEG 
code format; 

30 Fig. 3(C) shows a picture of the moving image 
in the hierarchical structure of the MPEG code 
format; 

Fig. 3(D) shows a slice of the moving image in 
the hierarchical structure of the MPEG code 
35 format; 

Fig. 3(E) shows a macroblock of the moving 
image in the hierarchical structure of the MPEG 
code format; 

Fig. 3(F) shows a block of the moving image in 
40 the hierarchical structure of the MPEG code 
format; 

Fig. 4 is a view for illustrating a slructure of an 
MPEG-based code format in relation to the first 
embodiment of this invention; 

45 Fig. 5(A) is a view for describing a processing in 
the image reproducing device in case where a 
picture structure is not fixed, assuming that the 
input video code comprises the I picture, the B 
picture, the B picture, and the P picture in this 

so order from the first to the fourth frames; 

Fig. 5(B) is a view for describing a processing in 
the image reproducing device in case where a 
picture structure is fixed, assuming that the in- 
put video code comprises the I picture in the 

55 first frame and the P pictures in the second 
through the fourth frames; 

Fig. 6(A) is a flow chart for describing an opera- 
tion of the image reproducing device illustrated 
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in Fig. 2, which is based on a picture structure 
in accordance with the input video code illus- 
trated in Fig. 5(A); 

Fig. 6(B) is a flow chart for describing an opera- 
tion of the image reproducing device illustrated s 
in Fig. 2, which is based on a picture structure 
in accordance with the input video code illus- 
trated in Fig. 5(B); 

Fig. 7 is a flow chart for describing an operation 
. of the image reproducing device illustrated in 10 
Fig. 2 in case where a picture interval is fixed; 
Fig. 8(A) is a view for describing a processing in 
case where motion compensation is not fixed; 
Fig. 8(B) is a view for describing a processing in 
case where motion compensation is fixed; 75 
Fig. 9 is a flow chart for describing an operation 
of Fig. 2 in case where motion compensation is 
contained; 

Fig. 10 is a flow chart for describing an opera- 
tion of Fig. 2 in case where no motion com- 20 
pensation is contained; 

Fig. 11(A) is a view for describing a processing 
in case where the display of every P pictures is 
renewed; 

Fig. 11(B) is a view for describing a processing 25 
in case where the display of the P picture is not 
renewed until a predetermined condition is satis- 
fied; 

Fig. 12 is a flow chart for describing an opera- 
tion upon renewal of display according to the 30 
embodiment of Fig. 2, as illustrated in Fig. 11- 
(A); 

Fig. 13 is a flow chart for describing an opera- 
tion upon non-renewal of display according to 
the embodiment of Fig. 2, as illustrated in Fig. 35 
11(B); 

Fig. 14 is a flow diagram of a moving image 
reproducing device according to a second em- 
bodiment of this invention; 

Fig. 15 is a view for illustrating a structure of an ao 
MPEG-based code format in relation to the sec- 
ond embodiment of this invention; 
Fig. 16(A) shows each pixel value of 2 X 2 
pixels for describing enlargement processing ac- 
cording to the second embodiment; 45 
Fig. 16(B) shows processing of transforming one 
pixel into four pixels for describing enlargement 
processing according to the second embodi- 
ment; 

Fig. 16(C) shows each pixel value of 4 X 4 so 
pixels after enlargement according to the sec- 
ond embodiment; 

Fig. 17 is a flow chart illustrating an operation of 
the enlargement processing according to this 
invention; 55 
Fig. 18(A) is a view for describing a processing 
in -the image reproducing device in case whero 
a picturo structure is not fixed, assuming that 



the input video code comprises the I picture, the 
B picture, the B picture, and the P picture in this 
order from the first to the fourth frames; 
Fig. 18(B) is a view for describing a processing 
in the image reproducing device in case where 
a picture structure is fixed, assuming that the 
input video code comprises only the I pictures 
in the first through the fourth frames according 
to the second embodiment; 
Fig. 19(A) is a flow chart illustrating an operation 
of processing of the picture structure comprising 
the I picture, the P picture, and the B picture; 
Fig. 19(B) is a flow chart illustrating an operation 
of processing of the picture structure fixed to 
the I picture alone; 

Fig. 19(C) is a flow chart illustrating a judgement 
whether the processings of Fig. 19(A) or Fig. 19- 
(B) is to be processed; 

Fig. 20(A) is a view for describing processing on 

condition that a slice width is not fixed; 

Fig. 20(B) is a view for describing processing on 

condition that a slice width is fixed to a picture 

size; 

Fig. 21(A) is a flow chart illustrating an operation 
of slice processing in case where the slice width 
is not fixed; 

Fig. 21(B) is a flow chart illustrating an operation 
of slice processing in case where the slice width 
is fixed to a picture size; 

Fig. 21(C) is a flow chart illustrating a judgement 
whether the processings of Fig. 21(A) or Fig. 21- 
(B) is to be processed; 

Fig. 22(A) is a view for describing processing in 
the assumption that high frequency components 
are not equal to zero; 

Fig. 22(B) is a view for describing processing in 
the assumption that high frequency components 
are equal to zero; 

Fig. 23 is a flow chart illustrating an operation of 
Inverse DCT; 

Fig. 24 is a flow chart illustrating an operation of 
inverse DCT according to the second embodi- 
ment; 

Fig. 25 is a view showing a format of an escape 
code; 

Fig. 26 is a table illustrating examples of an 
ordinary code and the escape code; 
Fig. 27(A) is a flow chart illustrating an operation 
of VLD for showing processing of the ordinary 
code; and 

Fig. 27(B) is a flow chart illustrating an operation 
of VLD for showing processing in case where 
the type of the code is fixed to the escape code 
alone. 

Referring to Fig. 1, description is, at first, made 
about a conventional image reproducing device for 
a better understanding of this invention. 
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Reproduction of a video code according to a 
conventional DCT-based encoding system will be 
described in conjunction with the MPEG by way of 
example. Fig. 1 is a block diagram of one example . 
of the conventional image reproducing device. The 
conventional image reproducing device reads a 
video code according to the MPEG and analyzes a 
code type and the (ike by the use of header 
analyzing section 131. 

When the header analyzing section '131 ana- 
lyzes that an input video code is the I picture, a 
high-efficiency compressed variable-length Huff- 
man code of the I picture is decoded by decoding 
section 132, dequantlzed by dequantizing section 
133, and subjected to inverse OCT (IDCT) by IDCT 
section 134 to calculate a value of an image of 
each block. The image as expanded is outputled 
through an adder 135 and supplied to a preceding 
frame section 136 or a succeeding frame section 
137 to be stored therein. 

When the header analyzing section 131 ana- 
lyzes that the input video code is the P picture, the 
P picture is decoded by the decoding section 132, 
dequantized by the dequantizing section 133, and 
subjected to IDCT by the IDCT section 134 to 
calculate a differential value of each block. The 
differential value is supplied to the adder 135 and 
added to a motion compensated block obtained by 
motion-compensating, by forward prediction sec- 
tion 1 38, a video code of a preceding frame stored 
in the preceding frame section 136. Thus, the video 
code is expanded into an original image which is 
outputted and which is supplied to the preceding 
frame section 136 or the succeeding frame section 
1 37 to be stored therein. 

When the header analyzing section 131 ana- 
lyzes that the input video code is the B picture, the 
B picture is decoded by the decoding section 132, 
dequantized by the dequantizing section 133, and 
subjected to IDCT by the IDCT section 134 to 
calculate a differential value of each block. The 
differential value is supplied to the adder 135 and 
added to a motion compensated block obtained by 
motion-compensating, by bidirectional prediction 
section 139, a video code of a preced- 
ing/succeeding frame stored in the preceding 
frame section 136 or the succeeding frame section 
137 and to a motion compensated block obtained 
by motion-compensating, by backward prediction 
section 140, a video code of a succeeding frame 
stored in the succeeding frame section 137. Thus, 
the video code is expanded into an original image 
which is outputted and which is supplied to the 
-preceding frame section 136 or the succeeding 
frame section 137 to be stored therein. 

Thus, a video codo according to the MPEG can 
bo reproduced by any reproducing devico based 
on the MPEG which is an international standard. 



However, processing carried out in the decoding 
section 132 and the IDCT section 134 imposes a 
heavy load upon a central processing unit (CPU). 
Therefore, high-speed reproduction can not be car- 
5 ried out unless the CPU operable at a high speed 
is used. 

As mentioned before in the preamble of the 
instant specification, when a JPEG- or MPEG- 
based video code reproducing device processes 
io 15 frames per second, reproduction of a single 
frame must be carried out in about 66 milliseconds. 
It is assumed here that decoding of the Huffman 
code requires 30 ms. dequantization requires 10 
ms. IDCT by the IDCT section 134 requires 20 ms, 
)6 and display requires 20 ms. In this event, a total 
processing time of 80 ms Is required. As a result, a 
delay of 14 ms is produced upon reproduction of 
an image of a single frame. 

Now, description will proceed to a first embodi- 
20 ment of this invention. Fig. 2 is a block diagram of 
an image reproducing device according to the first 
embodiment of this invention. 

As illustrated in Fig. 2, the image reproducing 
device of this embodiment comprises header ana- 
25 lyzing section 1 1 for analyzing an input video code, 
decoding section 12 for decoding the input video 
code, dequantizing section 13 for dequantizing de- 
coded video data, IDCT section 14 for carrying out 
IDCT upon dequantized video data, an adder 15, a 
w preceding frame section 16 for storing video data 
at a frame time-sequentially one frame earlier with 
respect to an output of the adder 15, a succeeding 
frame section 17 for storing video data at a frame 
time-sequentially one frame later with respect to 
as the output of the adder 15, forward prediction sec- 
tion 18 for carrying out prediction with reference to 
an output of the preceding frame section 16. 
bidirectional prediction section 19 for carrying out 
prediction with reference to outputs of both the 
40 preceding frame section 16 or the succeeding 
frame section 17, backward prediction section 20 
for carrying out prediction with reference to the 
output of the succeeding frame section 17, forward 
prediction section 21 f and an adder 22. 
45 The reproducing device illustrated in Fig. 2 

carries out reproduction of an input video code 
according to the MPEG. Description will at first be 
made of a hierarchical structure of a code format of 
the MPEG in conjunction with Fig. 3. In the MPEG,, 
so a topmost layer is a sequence (video sequence) of 
a moving image. The sequence comprises a plural- 
ity of groups of pictures (GOP) as illustrated in Fig. 
3(A). A single GOP comprises a plurality of frames 
(pictures) as illustrated in Fig. 3(B). The GOP com- 
55 prises three kinds of pictures including an I picture 
which is an intraframe encoded image, a P picture 
which is an interframe encoded image predicted 
from a time sequentially preceding frame already 
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encoded, and a B picture which is an interframe 
encoded image predicted from time sequentialiy 
preceding and succeeding two frames. As illus- 
trated in Fig. 3(C), each picture comprises a plural- 
ity of slices formed by segmenting the picture into 
desired areas. As illustrated in Fig. 3(D), each slice 
comprises a plurality of macroblocks arranged from 
left to right or from top to bottom. As illustrated in 
Fig. 3(E), a single macroblock comprises six blocks 
in total, including four adjacent luminance compo- 
nent blocks Y1 to Y4, and a single color difference 
component block Cb and a single color difference 
component block Cr in an area positlonally cor- 
responding thereto. As illustrated in Fig. 3(F), each 
block comprises 8x8 pixels. This block is a 
minimum unit in encoding and a processing unit in 
DCT. On the other hand, a minimum unit in motion 
prediction compensation is a macroblock. 

Next referring to Fig. 4, description will be 
made as regards the format of the input video code 
according to the MPEG. The input video code 
comprises, in each layer, a sequence header Seq, 
a GOP header Gop assigned to each GOP, a 
picture header Picture for identifying each picture, 
a slice header Slice for identifying each slice, a 
macro header Macro for identifying each macro- 
block, and a block code Block. 

As illustrated in Fig. 4, the sequence header 
Seq located at the leading edge of the input video 
code, namely, only at the leading edge of a first 
frame comprises a sequence header start code 
SeqStart, a transversal pixel number code Horizon 
indicative of the number of pixels (horizontal size) 
after transversal expansion, a longitudinal pixel 
number code Vertical indicative of the number of 
pixels (vertical size) after longitudinal expansion, a 
user data presence code UsrStart indicative of 
presence of user data, and a user data area User- 
Data. 

In the MPEG, the sequence header Seq con- 
tains the user data area UserData which can be 
freely defined by a user. This embodiment is char- 
acterized by arranging in that area an identifier 
"Custom" of, for example, six bytes indicative of 
being a code compressed by the use of the fixed 
parameter, and a fixed parameter flag "cflag" of, 
for example, two bytes, as illustrated in Fig. 4. 

The above-mentioned fixed parameter flag cflg 
indicates that the video code is restricted to the I 
picture and the P picture, when the least significant 
bit (BO) of the two bytes has a level "1 " , When the 
second bit (B1) counted from (he least significant 
bit of the two bytes has a level "1", it is indicated 
that Ihe video code is a code with the motion 
compensation value fixed. 

Turning back to Fig. 2. description will be con- 
tinued. This embodimont has a structure capable ol 
carrying out high-speed reproduction and normal 
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reproduction. In the normal reproduction, the de- 
vice of this embodiment carries out expansion and 
reproduction of three types of encoded images 
(video code) including the I picture which is an 
5 intraframe encoded image, the P picture which is 
an interframe encoded image predicted from a 
time-sequentially preceding frame already en- 
coded, and the B picture which is an interframe 
encoded image predicted from time-sequentiaify 
/o preceding and succeeding two frames. 

After judging the picture type of the input video 
code, the header analyzing section 1 1 produces a 
control signal for controlling an addition at the 
adder 15, aJthough not shown in Fig. 2, to selec- 
is tively control the addition of output differential val- 
ues of the forward prediction section 18, the 
bidirectional prediction section 19, and the back- 
ward prediction section 20 to an output of the I DCT 
section 14. Such selective control of the addition at 
20 the adder 15 may be carried out by the use of a 
control signal separately produced from the IDCT 
section 14. 

When the input video code is the I picture, the 
I picture is decoded by the decoding section 12, 

25 dequantized by the dequantizing section 13, sub- 
jected to inverse DCT (IDCT) by the IDCT section 
14 to calculate the value of the image of each 
block. The video code is expanded into the image 
which is outputted through the adder 15 as it is and 

30 which is supplied to the preceding frame section 
16 or the succeeding frame section 17 to be stored 
therein. 

When the header analyzing section 11 ana- 
lyzes that the input video code is the P picture, the 
as p picture is decoded by the decoding section 12, 
dequantized by the dequantizing section 13, sub- 
jected to IDCT by the IDCT section 14 to calculate 
the differential value of each block. The differential 
value is supplied to the adder 15 to be added to a 
40 motion compensated block obtained by motion 
compensating, by the forward prediction section 
18, the video code of the preceding frame stored in 
the preceding frame section 16. Thus, the video 
code is expanded into the original image which is 
45 outputted and which is supplied to the preceding 
frame section 16 or the succeeding frame section 
17 to be stored therein. When the header analyzing 
section 1 1 analyzes that the input video code is the 
B picture, the B picture is decoded by the decod- 
50 ing section 12, dequantized by the dequantizing 
section 13, subjected to IDCT by the IDCT section 
14 to calculate the differential value of each block. 
The differential value is supplied to the adder 15 to 
be added either to a motion compensated block 
55 obtained by motion compensating, by the bidirec- 
tional prediction section 19, the video code of the 
preceding/succeeding frame stored in the preced- 
ing frame section 1 6 or the succeeding frame sec- 

6 
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tion 17 or to a motion compensated block obtained 
by motion compensating, by the forward prediction 
section 18, the video code of the preceding frame 
stored in the preceding frame section 16 and a 
motion compensation block obtained by motion 
compensating, by the backward prediction section 
20. the video code of the succeeding frame stored 
in the succeeding frame section 17. Thus, the 
video code is expanded into the original image 
which is outputted and which is supplied to the 
preceding frame section 16 or (he succeeding 
frame section 17 to be stored therein. 

The above-mentioned operation in normal re- 
production is similar to the prior art This invention 
has a characteristic different from the prior art in an 
operation of high-speed reproduction which will 
presently be described. As regards high-speed re- 
production, the header analyzing section 11 for 
reading the input video code to carry out header 
analysis detects whether or not the user data User- 
Data in the sequence header Seq contain the iden- 
tifier Custom. In presence of the identifier Custom, 
high-speed reproduction is carried out. 

In case of high-speed reproduction, processing 
is carried out assuming that the picture structure is 
fixed to the I picture and the P picture and that the 
motion compensation value is fixed. The I picture is 
decoded by the decoding section 12, dequantized 
by the dequantizing section 13. and subjected to 
IDCT by the IDCT section 14 to calculate the value 
of the pixels in each block. Thus, the video code is 
expanded into the image. 

The P picture is decoded by the decoding 
section 12. dequantized by the dequantizing sec- 
tion 13. and subjected to IDCT by the IDCT section 
14 to calculate the differential value of each block. 
The differential value is added by the adder 15 to 
the motion compensated block obtained by motion 
compensating, by the forward prediction section 
18. the video code of the preceding frame stored in 
the preceding frame section 16. Thus, the video 
code is expanded and reproduced into the image. 

Next, description will be made further in detail 
as regards the operation of the above-mentioned 
high-speed reproduction. At first, processing in 
case where the picture structure is fixed will be 
described. As described in the foregoing, the 
MPEG prescribes three types of pictures, namely, 
the I picture, the P picture, and the 8 picture/Upon 
reproduction of the input video code, it is unnec- 
essary, for the I picture, to refer to the image of the 
preceding or the succeeding frame because it is an 
intraframe encoded image. On the other hand, the 
P picture requires forward prediction with reference 
to the image of the preceding picture. The B pic- 
ture requires backward predict/on or bidirectional 
prediction with reference to tho image of the pro- 
ceding frame or tho image of the succeeding 



frame. Accordingly, the B picture code requires a 
long processing time as compared with the I pic- 
ture code or the P picture code. 

It is assumed that the input video code com- 
s prises the I picture, the B picture, the B picture, 
and the P picture in this order from the first frame 
to the fourth frame as illustrated in Fig. 5(A). In this 
event, the first frame requires no reference frame 
because it is the I picture. For the second and the 
w third frames each of which is the B picture, back- 
ward prediction or the bidirectional prediction is 
carried out with reference to the image of the I 
picture in the first frame as a preceding frame and 
to the image of the P picture in the fourth frame as 
15 a succeeding frame, as schematically depicted at 
41 to 44. As regards the fourth frame which is the 
P picture, forward prediction is carried out with 
reference to the image of the I picture in the first 
frame as a preceding frame. This case requires a 
20 long time to process the B picture and is not 
adapted to high-speed reproduction. 

On the other hand, it is assumed that the input 
video code is fixed to the I picture and the P 
picture alone and comprises, for example, the I 
25 picture in the first frame and the P pictures in the 
second through the fourth frames, as illustrated in 
Fig. 5(B). In this case, no reference frame is re- 
quired for the first frame because it is the I picture. 
For the second through the fourth frames each of 
30 which is the P picture, forward prediction alone is 
carried out with reference to the image of the I 
picture or the P picture of one frame before, as 
schematically depicted at 46, 47, and 46 in Fig. 5- 
(B). This case dispenses with processing of the B 
35 picture and is adapted to high-speed reproduction. 

In conjunction with flow charts illustrated in 
Figs. 6(A) and (B), description will proceed to a 
reproducing operation carried out by the embodi- 
ment of Fig. 2 when the video code having the 
40 structure illustrated In each of Figs. 5(A) and (B) is 
supplied. At first, when the video code having the 
picture structure illustrated in Fig. 5(A) is supplied, 
the operation is carried out in accordance with the 
flow chart illustrated in Fig. 6(A). 
<5 The header analyzing section 11 in Fig. 2 

reads the type of the picture from the picture 
header ("Picture" in Fig. 4) in the input video code 
(step 51) and judges whether or not it is the I 
picture (step 52). In case of the I picture, the 
60 above-mentioned processing of the I picture is car- 
ried out by the encoding section 12, the dequan- 
tizing section 13. and the IDCT section 14 illus- 
trated in Fig. 2 to perform expansion and reproduc- 
tion (step 53). 

55 Judging in the step 52 that it is not the I 

picture, the header analyzing section 11 then 
judges whether or not it is the P picture (step 54). 
In case of the P picture, the processing of tho P 
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picture fs carried out (step 55). If it is not the P 
picture, the processing of the B picture is carried 
out judging that it is the B picture (step 56). The 
above-mentioned processing of the P picture is 
carried out by the encoding section 12, the de- 5 
quantizing section 13, the IDCT section 14, the 
adder 15, the preceding frame section 16, the 
succeeding frame section 17. and the forward pre- 
diction section 18 illustrated in Fig. 2 in the manner 
described in the foregoing. The processing of the B jo 
picture is carried out by the use of the bidirectional 
prediction section 19 and the backward prediction 
section 20 in addition. 

On the other hand, when the video code fixed 
to the I picture and the P picture alone as illus- js 
trated in Fig. 5(B) is supplied, the operation is 
carried out in accordance with the flow chart illus- 
trated in Fig. 6(B). In the figure, similar processing 
steps are assigned with the same reference nu- 
merals as in Fig. 6(A). At first, the header analyzing 20 
section 1 1 illustrated in Fig. 2 detects presence of 
the fixed parameter identifier "Custom" from the 
sequence header ("Seq" in Fig. 4) in the input 
video code, reads the type of the picture from the 
picture header ("Picture" in Fig. 4), and judges 2s 
whether or not it is the I picture (step 52). In case 
of the I picture, the above-mentioned processing of 
the I picture is carried out by the encoding section 
12, the dequantizing section 13, and the IDCT 
section 14 illustrated in Fig. 2 to perform expansion so 
and reproduction (step 53). 

Judging in the step 52 that it is not the I 
picture, the header analyzing section 11 then 
judges that the picture is the P picture because the 
input video code has the fixed parameter. Like the 35 
step 55, the processing of the P picture is carried 
out (step 58). 

According to this embodiment, it is possible, 
by fixing the picture structure to the I picture and 
the P picture, to dispense with the judgement 40 
whether or not the picture is the B picture and to 
omit the backward prediction or the bidirectional 
prediction in the processing of the B picture. Thus, 
high-speed reproduction is performed. In this case,' 
the encoding format itself is similar to that of the <s 
MPEG so that compatibility with the MPEG is as- 
sured. 

The foregoing description is directed to the 
operation in case where the types of the pictures to 
be transmitted are fixed to the I picture and the P 50 
picture. It is noted here that the transmission inter- 
val of the I picture may be fixed and the P picture 
is transmitted within the transmission interval. The 
operation of this embodiment in such instance will 
be described with reference to a flow chart illus- 5 
trated in Fig. 7. 

The header analyzing section 1 1 adds " 1 " to a 
variable i having an initial value of zero upon detec- 



tion of the sequence header (step 61). Subse- 
quently, judgement Is made whether or not the 
variable i is greater than a key frame rate (step 62). 
The key frame rate is the number of frames in- 
dicating a fixed transmission interval of a single 
picture. 

When judgement is made in the step 62 that i 
is smaller than the key frame rate, the processing 
of the P picture is carried out (step 65). Specifi- 
cally, the motion compensated block obtained by 
motion compensating, by the forward prediction 
section 18, the video code of the preceding frame 
stored in the preceding frame section 16 is added 
by the adder 15 to the differential value obtained 
by the above-mentioned decoding section 12, the 
dequantizing section 13, and the IDCT section 14 
to thereby carry out expansion and reproduction of 
the image. 

Herein, the P picture requires a reference to 
the image of the preceding picture. On the other 
hand, the i picture does not need any reference to 
the image of the preceding picture. In this connec- 
tion, the first frame always comprises the I picture. 
The interval (key frame rate) of the I picture is 
fixed. By starting the flow chart in Fig. 7 upon input 
of every frame, the value of the variable i to be 
compared in the step 62 represents the number of 
frames from the I picture to the current frame. 

Accordingly, when judgement is made in the 
step 62 that the value of the variable i is greater 
than the key frame rate, it is detected that the input 
video code at that time instant is the I picture. 
Therefore, the processing of the I picture is carried 
out by the decoding section 12, the dequantizing 
section 13, and the IDCT section 14 (step 63). After 
completion of the processing of the I picture, the 
above-mentioned variable is reset to zero to pre- 
pare for the next processing (step 64). 

As described, also in case of the processing in 
Fig. 7, it is possible to dispense with the judgement 
whether or not It is the B picture and to omit 
backward prediction or bidirectional prediction in 
processing of the B picture, like in Fig. 6(B) men- 
tioned above. Thus, high-speed reproduction is car- 
ried out. In this case, the picture type is judged by 
the use of the variable r. Accordingly, the picture 
type can be judged without reading the picture 
header. 

Next, description proceeds to the processing in 
case where the motion compensation is fixed. In 
the MPEG, motion compensation is contained in 
the P picture or the B picture code. A position of a 
reference block can be displaced. Specifically, in 
the MPEG, the image is segmented into small 
blocks. Each block is searched to find a particular 
block at which a difference is smallest between the 
current framo and the preceding frame of one 
frame before or preceding and succeeding two 
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frames. Then, motion compensation is carried out. 
Calculation is made of a difference between each 
block in the current frame and the motion com- 
pensated block to obtain a differential block. The 
differential block is subjected to DCT and the result 
of transform is quantized to obtain the P picture or 
the B picture which is a high-efficiency encoded 
interframe code. 

Fig. 8(A) shows a case where the motion com- 
pensation is not fixed. Fig. 8(B) shows a case 
where the motion compensation is fixed to (0, 0) 
(no motion compensation). 

In the case illustrated In Fig. 8(A), a block P of 
the preceding frame is motion compensated by 
(dx, dy) into a motion compensated block P* which 
is referenced and added to a differential block D to 
be stored in a b/ock Q of the current frame. On the 
other hand, Fig. 8(B) shows that the block P of the 
preceding frame is referenced and added to the 
differential block D to be stored in the block Q of 
the current frame. 

In conjunction with a flow chart in Fig. 9, de- 
scription will be made as regards an operation of 
the embodiment of Fig. 2 in case where the motion 
compensation illustrated in Fig. 8(A) is contained. 
In the processing of the P picture with motion 
compensation, each of variables y and x is at first 
set to an initial vaJue of zero (steps 70, 71). Subse- 
quently, a motion compensation code of the block 
is expanded by the forward prediction section 18 
(step 72). The motion compensation value is stored 
in the variables dx and dy (step 73). 

Next, a differential value code of the block is 
expanded by the forward prediction section 18 
(step 74). The position of the reference block is 
calculated from the expanded motion compensa- 
tion in accordance with the following formulas (step 



x f = x + dx 
y* = y + dy 



(1) 

(2) 



Next, the forward prediction section 18 extracts 
from the preceding frame section 16 a particular 
block at the position calculated in the above-men- 
tioned step 75 (step 76). After the differential value 
ts added to the particular block as extracted (step 
77), the particular block is written in a buffer of the 
current frame (step 78). Subsequently, "8" is ad- 
ded to the variable x (step 79). Judgement is made 
whether or not the variable x after addition is great- 
er than the horizontal size (Horizon in Fig. 4) ana- 
lyzed from the sequence header Seq (step 80). 

When x £ (horizontal size), the operation re- 
turns to the step 72. When x > (horizontal size), (he 
operation proceeds to the step 81 to add "S" to the 
variable y. Subsequently, judgement is made 
whether or not the variable y after addition is 



greater than the vertical size (Vertical in Fig. 4) 
analyzed from the sequence header Seq (step 82). 
When y £ (vertical size), the operation returns to 
the step 71. 

5 When y > (vertical size), the video data of the 

current frame are delivered from the adder 15 to a 
display section, which is not illustrated in the fig- 
ure, to be displayed (step 83). Then, the video data 
of the current frame delivered from the adder 15 
10 are stored in the preceding frame section 16 (step 
84). 

Now, referring to a flow chart rn Fig. 10, de- 
scription will proceed to an operation of the em- 
bodiment in Fig. 2 in case where no motion com- 
76 pensation is contained as illustrated in Fig. 8(B). In 
the figure, the similar processing steps are des~ 
ignated by like reference numerals as in Fig. 9. 
When the header analyzing section 11 detects, with 
reference to the value of the above-mentioned flag 
20 cflg in the sequence header Seq, that no motion 
compensation is contained, the processing in the 
flow chart of Fig. 10 is executed. 

In the processing of the P picture without mo- 
tion compensation, each of the variables y and x is 
set to an initial value of zero (steps 70, 71). Subse- 
quently, the motion compensation code of the 
block is skipped (step 91). The differential value 
code of the block is expanded by the forward 
prediction section 21 (step 92). 
so Next, the forward prediction section 21 extracts 

from the preceding frame section 16 a particular 
block at the position (x, y) represented by the 
variables x and y (step 93). The above-mentioned 
expanded differential value is added to the particu- 
35 lar block as extracted (step 77). The block is writ- 
ten in the buffer of the current frame (step 78). 
Thereafter, like the processing in case where the 
motion compensation is contained, "8" is added to 
the variable x (step 79). Judgement is made wheth- 
40 er or not the variable x after addition is greater than 
the horizontal size (step 80). 

When x £ (horizontal size), the operation re- 
turns to the step 91 . When x > (horizontal size), the 
operation proceeds to the step 81' to add "8" to the 
45 variable y. Subsequently, judgement is made 
whether or not the variable y after addition is 
greater than the vertical size (step 82). When y 3 - 
(vertical size), the operation returns to the step 71. 
When y > (vertical size), the video data of the 
so current frame are delivered from the adder 15 to 
the display section, which is not illustrated in the 
figure, to be displayed (step 83). Thereafter, the 
video data of the current frame delivered from the 
adder 15 are stored in the preceding frame section 
55 16 (step 84). 

In Figs. 8(B) and TO. the motion compensation 
has a value (0. 0). With the fixed value such as (2. 
2). (-1, 0), and (0, 5), tho positions of the reference 
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blocks of the preceding frame are given by (x + 2, 
y + 2), (x-1, y)» (x, y+5). Thus, each reference 
block is adjacent so that it is unnecessary to cal- 
culate the reference position for every block. 

By fixing the motion compensation as de- 
scribed above, it is possible to omit expansion of 
the motion compensation code and calculation of 
the position of the reference block for every block. 
Thus, high-speed reproduction is carried out. 

Next, processing of renewal/non-renewal of dis- 
play will be described. In the MPEG, a code can 
be formed by the I picture which is an intraframe 
encoded image and the P picture which is an 
interframe encoded image. When the differential 
value is small, no significant change is visible even 
If the image of the P picture is not displayed. 
Accordingly, it is possible to increase the process- 
ing speed by saving the time for display of the 
image of the P picture in that period. 

Judgement whether or not the differential value 
is small is carried out by comparison with a value 
(threshold value) determined by the processing 
speed of the reproducing device. In the reproduc- 
ing device operable at a high speed, a small 
threshold value is selected to increase the number 
of times of renewal of the display. In the reproduc- 
ing device having a low processing speed, a great- 
er threshold value is selected to reduce the num- 
ber of times of renewal of the display. Thus, the 
processing speed can be adjusted. 

Fig. 1 1 (A) is a view for describing the process- 
ing in case where the display of every P pictures is 
renewed. Fig. 11(B) is a view for describing the 
processing in case where the display- of the P 
picture is not renewed until a predetermined con- 
dition is satisfied. In Fig. 11(A) and (B), "CODE" 
represents the input video code supplied to the 
reproducing device. I and P represent the I picture 
and the P picture, respectively. Numerals indicate 
the orders of the frames. Furthermore, "DISPLAY" 
indicates the picture displayed by the display sec- 
tion. "TOTAL DIFFERENTIAL VALUE" below "DIS- 
PLAY" indicates a total sum of the differential val- 
ues per one frame. 

In the example illustrated in Fig. 11(A), the 
code as displayed coincides with the input video 
code. Every input video codes are displayed ir- 
respective of the total differential values. On the 
other hand, dotted rectangles illustrated in the col- 
umn of "DISPLAY" in Fig. 11(B) indicate that no 
renewal of display is carried out. Such non-renewal 
of display is achieved by continuously displaying 
the preceding frame until the cumulative value of 
the total differential value per one frame exceeds a 
predetermined threshold value (herein, "54"). 

In the example illustrated in Fig. tl(B), the 
second frame comprises the P picture and has the 
total differential value equal to "28" which is small- 



er than the threshold value "54". Accordingly, dis- 
play of the P picture is not carried out but the I 
picture of one frame before is displayed. The third 
frame also comprises the P picture and the cu- 

& mulative value of the total differential value is equal 
to "49" ( = 28 + 21). Accordingly, display of the P 
picture is not carried out but the I picture in the 
first frame is continuously displayed. 

The fourth frame also comprises. the P picture 

10 and has the total differential value equal to "15". 
The cumulative value of the total differential value 
is equal to "64" (=28 + 21+15) which is 
greater than the threshold value "54". Accordingly, 
the Image of the P picture P4 in the fourth frame Is 

15 displayed (display is renewed). By this renewal of 
display, the cumulative value of the total differential 
value is reset to zero. 

The fifth frame also comprises the P picture. 
The total differential value and the cumulative value 

20 thereof are equal to "43 M which is smaller than the 
threshold value " 54". Accordingly, display of the P 
picture P5 in the fifth frame is not carried out but 
the P picture P4 of one frame before is displayed. 
As will be understood from the foregoing descrip- 

25 tion, the P picture P6 in the sixth frame is dis- 
played because the cumulative value of the total 
differential value exceeds the threshold value "54" 
(display is renewed). 

In this embodiment, no renewal of display is 

oo carried out and the preceding frame is continuously 
displayed before the cumulative value of the total 
differential value of the P picture exceeds the 
threshold value. Accordingly, no renewal of display 
is carried out at the second, the third, and the fifth 

35 frames. Thus, the number of processing times of 
display is reduced in correspondence to those 
three frames. As a consequence, high-speed pro- 
cessing is carried out. 

Next referring to a flow chart in Fig. 12, de- 

40 scriptlon will be made as regards an operation of 
the embodiment of Fig. 2 in case where display of 
every P pictures is renewed as illustrated in Fig. 
11(A). The header analyzing unit 11 in Fig. 12 
reads the picture type from the picture header 

45 ("Picture" in Fig. 4) in the input video code (step 
111) and judges whether or not it is the I picture 
(step 112). 

In case of the I picture, the processing of the I 
picture is carried out by the encoding section 12, 

so the dequantizing section 13, and the IDCT section 
14 illustrated in Fig. 2 to carry out expansion and 
reproduction (step 113). The video data expanded 
and reproduced are supplied through the adder 15 
to the display section, which is not illustrated in the 

55 figure, to be displayed (step 114). The video data 
of the I picture after expansion are delivered from 
the adder 15 to tho preceding frame section 16 to 
be stored therein (step 1 15). 
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On the other hand, judging in the step 112 that 
the picture is not the I picture, the header analyzing 
section 11 then judges that it is the P picture. The 
differential value is expanded by the above-men- 
tioned decoding section 12, the dequantizing sec* 5 
tion 13, and the IDCT section 14 (step 116) and 
added by the adder 15 to the motion compensated 
block obtained by motion compensating, by the 
forward prediction section 18, the video code of the 
preceding frame stored in the preceding frame io 
section 16 (step 117). 

Thus, the image of the P picture is expanded 
and reproduced, and supplied to the display sec- 
tion to be displayed (step 118). The expanded 
video data extracted from the adder 15 are stored 75 
in the preceding frame section 16 (step 119). 

Next referring to a flow chart in Fig. 13, de- 
scription will be made as regards an operation of 
the embodiment of Fig. 2 in case where renewal of 
display of the P picture is not carried out until the 20 
predetermined condition in Fig. 11(B) is satisfied. 
In Fig. 13, the similar parts are designated by like 
reference numerals as in the processing steps of 
Fig. 12 and description thereof will be omitted. 

Referring to Fig. 13, the header analyzing sec- 25 
tion 11 in Fig. 2 reads the picture type from the 
picture header ("Picture" in Fig. 4) in the input 
video code (step 111). When the picture is de- 
tected to be the I picture, operation is similar to 
Fig. 12 (steps 112-115). The renewal of display of 30 
thB I picture is carried out at every time. 

On the other hand, in Fig. 13, when judgement 
is made in the step 1 12 that the picture is not the I 
picture, the header analyzing section 11 then 
judges that it is the P picture. The image of the P 36 
picture is expanded and reproduced by the above- 
mentioned decoding section 12, the dequantizing 
section 13, the IDCT section 14, and the adder 15 
(steps 116. 117). 

Next, the forward prediction section 2 1 in Fig. 2 40 
makes an Internal adder add, to a variable m 
having an initial value of zero, the total differential 
value of the P picture supplied from the IDCT 
section 14 (step 121). Judgement is made whether 
or not the value of the variable m, namely, the 45 
cumulative value of the total differential value is 
greater than a predetermined threshold value (step 
t22). 

When the variable m is not greater than the 
threshold value, the expanded image of the P pic- so 
ture produced from the adder 22 is supplied to the 
preceding frame section 16 (step 125). Accord- 
ingly, in this case, a display memory in the display 
section not illustrated in Fig. 2 is not rewritten by 
the output video data of the adder 22. The display 55 
section continuously displays the vrdeo data of the 
preceding frame stored in the display memory. 



On the other hand, when the forward prediction 
section 21 in Fig. 2 judges in the step 122 that the 
variable m is greater than the threshold value, the 
motion compensated block obtained by motion 
compensating, by the forward prediction section 
21, the video code of the preceding frame stored in 
the preceding frame section 16 is delivered to the 
adder 22, The motion compensated block is added 
to the expanded differential value from the IDCT 
section 14 to obtain the expanded video data of the 
P picture. The expanded video data are supplied to 
the display memory of the display section to renew 
the content of the display memory so that the 
video display is renewed (step 123). 

Subsequently, the forward prediction section 
21 resets the variable m to zero (step 124). Then, 
the expanded video data of the P picture extracted 
from the adder 22 are stored in the preceding 
frame section 16 (step 125). Thus, according to this 
embodiment, renewal of the display is not carried 
out until the cumulative value of the total differential 
value between frames exceeds the threshold value. 
Accordingly, it is possible to reduce the number of 
processing times for display of the image. As a 
consequence, high-speed processing can be car- 
ried out. Thus, this embodiment is adapted to high- 
speed reproduction. 

In the foregoing description, the processing 
upon transmission of the I picture and the P picture 
alone with the interframe encoded image fixed to 
the P picture, the processing with motion com- 
pensation fixed, and display renewal/non-renewal 
processing may be carried out independently or in 
combination of two or all of them. 

In the foregoing embodiment, description has 
been made in conjunction with the MPEG by way 
of example. However, this invention is not restricted 
thereto but is applicable to reproduction of the 
input video code encoded by other DCT-based 
encoding systems such as JPEG. 

As described above, according to the image 
transmission system of this invention, expansion 
processing is carried out after identifying the fixed 
parameter contained in the input video code. Since 
the type of the interframe encoded image in the 
input video code can be specified, it is possible to 
dispense with the processing for the unsupplied 
unnecessary interframe encoded image or the mo- 
tion compensation processing. As a result, the ex- 
pansion processing can be carried out at a high 
speed so that high-speed reproduction is per- 
formed. The input video code itseff is identical with 
that of the international standard encoding system. 
Therefore, the international standard image repro- 
ducing device can be used. As a result, the spe- 
cific image reproducing device is unnecessary. 

According to the imago reproducing device of 
the present invention, it is possiblo to dispense 



•DOCll) <hP {XrAMHflA2 I > 



21 



EP 0 674 448 A2 



22 



with judgement of the type of the interframe en- 
coded image and expansion of the interframe en- 
coded image both in the forward and the backward 
directions. As a consequence, expansion is carried 
out at a high speed so as to enable high-speed 
reproduction. 

In addition, according to the image reproducing 
device of the present invention, the transmission 
interval of the intraframe encoded image is con- 
stant. Since the type of the encoded image can be 
judged from the frame interval without relying upon 
the header, the processing time for expansion can 
be shortened. 

Further, according to the image reproducing 
device of the present invention, expansion of the 
input video code is carried out with the motion 
compensation processing omitted. Thus, the pro- 
cessing time for motion compensation is unnec- 
essary. Accordingly, expansion can be carried out 
at a high speed so as to enable high-speed re- 
production. 

Furthermore, according to the image reproduc- 
ing device of the present invention, the image of 
the preceding frame is continuously displayed until 
the cumulative value exceeds the threshold value. 
Thus, the time required to display the interframe 
encoded image in that period is saved. Accord- 
ingly» expansion processing can be carried out at a 
high speed so as to enable high-speed reproduc- 
tion. 

Referring now to Fig. 14, description will pro- 
ceed to a second embodiment of the present in- 
vention. 

The second embodiment will also be described 
in conjunction with the MPEG by way of illustration. 
Fig. 14 is a block diagram of an image reproducing 
device according to the second embodiment of this 
invention. The Image reproducing device in Fig. 14 
comprises a header analyzing section 211, a VLD 
section 212, a Q _1 section 213, an inverse DCT 
section 214, and a preceding frame section 215, a 
succeeding frame section 216, a forward prediction 
section 217, a bidirectional prediction section 218, 
and a backward prediction section 219. The header 
analyzing section 211 comprises a sequence head- 
er analyzing unit 224, a GOP header analyzing unit 
225, a picture header analyzing unit 226, and a 
slice header analyzing unit 227. The image re- 
producing device reads a code and the header 
analyzing section 211 carries out header analysis. 
At this time, judgement is made whether or not the 
code has a fixed parameter. If affirmative, high- 
speed reproduction is carried out. In case of high- 
speed reproduction, it is assumed that the I picture 
alone is contained, a slico width is fixed, and an 
oscape code alone is contained. A VLD2 section 
220 decodes a high-efficiency compressed code. A 
Q2~ 1 section 22 1 carries out dequantization. An 
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inverse DCT2 section 222 carries out inverse DCT. 
An enlarging section 223 enlarges and displays a 
reproduced image. Unless high-speed reproduc- 
tion, expansion is carried out of three types of 
5 codes, namely, the I picture which is an intraframe 
code, the P picture which is an interframe code in 
a forward direction alone, and the B picture which 
is an interframe code both in forward and backward 
directions. 

w In case of the I picture, the VLD section 212 

carries out decoding. The Q~' section 213 carries 
out dequantization. The inverse DCT section 214 
carries out Inverse DCT to calculate pixel values in 
a block. Thus, video expansion is carried out 
is In case of the P picture, the VLD section 212 

carries out decoding. The Q" 1 section 213 carries 
out dequantization. The inverse DCT section 214 
carries out inverse DCT to calculate a differential 
value of the block. The forward prediction section 
20 217 adds the differential value to a motion com- 
pensated block of a preceding frame stored in the 
preceding frame section 215. Thus, video expan- 
sion is carried out. 

In case of the B picture, the VLD section 212 
25 carries out decoding. The CT 1 section 213 carries 
out dequantization. The inverse DCT section 214 
carries out inverse DCT to calculate a differential 
value of the block. The bidirectional prediction sec- 
tion 218 or the backward prediction section 219 
so adds the differential value to a motion compen- 
sated block of a preceding frame stored in the 
preceding frame section 215 and to a motion com- 
pensated block of a succeeding frame stored in the 
succeeding frame section 216. Thus, video expan- 
ds sion is carried out. 

Fig. 15 shows a structure of a code format 
according to the MPEG, which is similar to that 
mentioned with reference to Fig. 4. The MPEG 
code comprises, for each layer, (1) a sequence 
40 header, (2) a GOP (Group of Picture) header. (3) a 
picture header, (4) a slice header, (5) a macroblock 
header, and (6) a code of a block, as illustrated in 
Fig. 15. 

The sequence header has a user data area, as 
45 represented by UserData (11), which can be freely 
defined by a user. In this area, a flag indicating that 
a parameter is fixed is stored. The user data (11) 
comprise an identifier "Custom" (12) indicating that 
the code is compressed by the use of a fixed 
50 parameter, and a flag (13) of tho fixed parameter. 
Tho flag (13) of tho fixed parameter comprises 1) a 
bit indicating enlargement to be carried out upon 
expansion, 2) a bit indicating that the picture struc- 
ture is fixed to the I picture alone, 3) a bit indicat- 
55 ing that the slice width is fixed to a picture size, 4) 
a bit indicating cut-off of high-frequency compo- 
nents, and 5) a bit indicating that the code type is 
fixed to an escape codo alone. 

\2 
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Description will now proceed to image repro- 
duction in the image reproducing device according 
to this embodiment having the above-mentioned 
structure. 

Fig. 16 is a view for describing enlargement by 5 
the image reproducing device. Fig. 16 shows a 
case where an image of 2 x 2 pixels is enlarged 
twice in a longitudinal direction and twice in a 
transversal direction. Fig. 16(A) shows each pixel 
value of 2 x 2 pixels. Fig. 16(C) shows each pixel 10 
value of 4 x 4 pixels after enlargement of twice in a 
longitudinal direction and twice in a transversal 
direction. Fig. 16(B) shows processing of trans- 
forming one pixel into four pixels, in the case 
illustrated in Fig. 16, a single pixel is extracted js 
from (A) and transformed into four pixels as shown 
in (B) to be written in an image (C) after enlarged 
twice in a longitudinal direction and twice in a 
transversal direction. For example, an upper right 
pixel (29) in (A) is subjected to transform in (B) into 20 
PI (29), P2<29), P3(29), and P4(29) which are writ- 
ten in a corresponding area in (C). 

In the example illustrated in Fig. 16, modifica- 
tion (dither processing) of the pixel values to im- 
prove a picture quality is not carried out upon 25 
enlargement of twice in a longitudinal direction and 
twice in a transversal direction. However, such dith- 
er processing may be carried out. In this event, 
enlargement of four times is carried out, for exam- 
ple, assuming that P1 = PO + a, P2 = PO + b, 30 
P3 = PO + c, and P4 = PO + d (a, b, c, d being 
given integers) in Fig. 4(B). Although magnification 
is twice in a longitudinal direction and twice in a 
transversal direction in this description, another in- 
tegral multiple such as three times or more may be 35 
used. 

Fig. 1 7 is a flow chart for describing an opera- 
tion of Fig. 16. As illustrated in Fig. 17, enlarge- 
ment is carried out as follows. A single pixel is read 
from an Image before enlarged (step 301). The aq 
pixel (PO) thus read is transformed Into four pixels 
(P1 = P0 t P2 = PO, P3 = PO, P4 = PO) (step 
302). The four pixels as transformed are written in 
an image after enlarged (step 303). Then, judge- 
ment is made whether or not all pixels have been <s 
processed (step 304). If not, the operation returns 
to the step 301. Otherwise, the operation comes to 
an end. 

By enlarging and then displaying the expanded 
image as described above, an expansion time can 50 
be shortened. For example, in case of enlargement 
of twice in a longitudinal direction and twice in a 
transversal direction, the expansion time is short- 
ened to 1/4. 

Most part of enlargement processing is oc- 55 
cupred by memory read/write operations. On the 
other hand, expansion processing includes not only 
memory read/write operations but also multiplica- 



tions in inverse DCT and in dequantization and bit 
shift operations in decoding of variable length 
codes. The memory read/write operations impose 
less load upon a CPU as compared with the mul- 
tiplications or the bit shift operations. Even if such 
enlargement processing is included, processing is 
carried out at a higher speed in case where en- 
largement is carried out than in case where no 
enlargement is carried out. 

As is similar to Fig. 5. Fig. 18 is a view for 
describing processing in case where a picture 
structure is fixed. Fig. 18(A) shows a picture struc- 
ture comprising the I picture, the P picture, and the 
B picture. Fig. 18(B) shows a picture structure fixed 
to the I picture alone. In case of the P picture, it is 
necessary to carry out forward prediction with ref- 
erence to an image of a preceding picture. In case 
of the B picture, it is necessary to carry out back- 
ward prediction or bidirectional prediction with ref- 
erence to an image of a preceding frame or an 
image of a succeeding frame. Jn these cases, the 
processing time is long as compared with the case 
of the I picture. In the example illustrated in Fig. 
18(A), a first frame comprises the I picture and no 
reference frame is required. A second frame and a 
third frame comprise B pictures. With reference to 
an image of the first frame as a preceding frame 
and to an image of a fourth frame as a succeeding 
frame, backward prediction or bidirectional predic- 
tion is carried out. The fourth frame comprises the 
P picture. With reference to the image of the first 
frame as a preceding frame, forward prediction is 
carried out. In the example illustrated in Fig. 18(B), 
all of the first through the fourth frames comprise I 
pictures. It is therefore unnecessary to carry out 
forward prediction, backward prediction, or bidirec- 
tional prediction. 

Fig. 19 is a flow chart for describing an opera- 
tion of Fig. IB. Fig. 19(A) shows processing of the 
picture structure comprising the I picture, the P 
picture/and the B picture. Fig. 19(B) shows pro- 
cessing of the picture structure fixed to the I pic- 
ture alone. Fig. 19(C) shows illustrated in Fig. 21- 
(C), judgement is made whether or not the param- 
eter is fixed (step 327). If not, the slice processing 
1 is carried out (step 328). If affirmative, the slice 
processing 2 is carried out (step 329). 

By fixing the slice width to the picture size, it is 
possible to reduce the number of processing times 
of reading and analyzing the slice header. Accord- 
ingly, high-speed processing is carried out. 

Fig. 22 is a view for describing processing in 
case where inverse DCT is carried out assuming 
that high frequency components are equal to zero. 
Fig. 22(A) shows a case where the high frequency 
components are not assumed to be 2ero, Fig. 22(B) 
shows a case whore the high frequency compo- 
nents aro assumed to be zoro. Fig. 22(A) shows a 
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scanning order (zigzag scanning) of frequency 
components of an 8 x 8 block from a low frequency 
to a high frequency. Fig. 22(B) also shows zigzag 
scanning. However, the twenty-second and subse- 
quent high frequency components are all assumed 
to be zero. In case of a natural image, video 
information concentrates to the low frequency com- 
ponents. Accordingly, significant deterioration of 
the picture quality is not observed even if the high 
frequency components are assumed to be zero. 

Fig. 23 is a flow chart for describing an opera- 
tion in case where inverse DCT is carried out 
without assuming that the high frequency compo- 
nents are equal to zero. In the inverse DCT illus- 
trated in Fig, 23, zero is stored in a variable y (step 
330). Zero is stored in a variable v judgement 
whether (A) or <B) is to be processed. In picture 
processing 1 illustrated in Fig. 19(A), the type of a 
picture is read from a picture header (step 310). 
Judgement is made of the type of the picture {step 
311). In case of the I picture, processing of the I 
picture is carried out (step 312). In case of the P 
picture, processing of the P picture is carried out 
(step 313). In case of the B picture, processing of 
the B picture is carried out (step 314). In picture 
processing 2 illustrated in Fig. 19(B), processing of 
the I picture is carried out (step 315). In picture 
header analysis illustrated in Fig. 19(C), judgement 
is made whether or not a parameter is fixed (step 
316). If negative, the picture processing 1 is carried 
out (step 317). If affirmative, the picture processing 
2 is carried out (step 318). 

By fixing the picture structure to the I picture 
alone, the operations of reading and judging the 
type of the picture from the picture header can be 
omitted. In addition, forward prediction in the pro- 
cessing of the P picture and backward or bidirec- 
tional prediction in the processing of the B picture 
are omitted. Accordingly, high-speed processing is 
carried out. 

Fig. 20 is a view for describing processing in 
case where the slice width is fixed. In the MPEG, 
an image of a single frame is segmented into 
several areas by 16 x 16 pixels as a unit. A slice 
header is inserted at the leading edge of a code in 
each segmented area to indicate which area of the 
image it is. Fig. 20(A) shows a case where the slice 
width is not fixed. Fig. 20(B) shows a case where 
the slice width is fixed to a picture size. In Fig. 20- 
(A), the image is segmented into five areas (1-5). 
The slice header is inserted at tho leading edge of 
the code in each of the areas 1 to 5. In Fig. 20(B), 
the slice width is fixed to the picture size and no 
segmentation is carried out. Accordingly, only one 
slice header is present. 

Fig. 21 is a flow chart (or describing an opera- 
tion of Fig. 20. Fig. 21(A) shows processing in case 
where the slice width is not fixed. Fig. 21(B) shows 



processing in case where the slice width is fixed to 
the picture size. Fig. 21(C) shows judgement 
whether (A) or (B) is to be processed. In slice 
processing 1 illustrated in Fig. 21(A), the slice 
6 header is read (step 320). Processing of macro- 
blocks is carried out (step 321). Judgement is 
made whether or not a next header is a slice 
header (step 322). If affirmative, the operation re- 
turns to the step 20. If not, judgement is made 

w whether or not processing of all macroblocks has 
been completed (step 323). If not. the operation 
returns to the step 321. If affirmative, the operation 
comes to an end. In slice processing 2 illustrated in 
Fig. 21(B), the slice header is read (step 324). 

/6 Processing of macroblocks is carried out (step 

325) . Judgement is made whether or not process- 
ing of all macroblocks has been completed (step 

326) . If not, the operation returns to the step 324. If 
affirmative, the operation comes to an end. In slice 

20 header analysis (step 331). Zero is stored in a 
variable dd (step 332). Zero is stored in a variable 
u (step 333). Then, a product of a buffer Buffer(y f 
u) of an 8 x 8 block to be subjected to inverse DCT 
and an inverse DCT coefficient cos((2v + 1)u )/ 2 is 
25 added to the variable dd (step 334). Next, a unity is 
added to the variable u (step 335). Judgement is 
made whether or not the value of the variable u is 
smaller than eight (step 336). If affirmative, the 
operation returns to the step 334. If not, the value 
30 of the variable dd is stored in a temporary storage 
buffer t(v, y) (step 337), Then, a unity is added to 
the variable v (step 338). Judgement is made 
whether or not the value of the variable v is smaller 
than eight (step 339). If affirmative, the operation 
35 returns to the step 332. Next, a unity is added to 
the variable y (step 340). Judgement is made 
whether or not the variable y is smaller than eight 
(step 341). If affirmative, the operation returns to 
the step 331. If not, zero is stored in the variable y 
40 (step 342). Then, zero is stored in the variable x 
(step 343). Zero Is stored in the variable dd (step 
344). Zero is stored in the variable u (step 345). 
Next, a product of t(y, u) and cos{(2x + 1)u )/2 is 
added to the variable dd (step 346). Then, a unity 
45 is added to the variable u (step 347). Judgement is 
made whether or not the value of the variable u is 
smaller than eight (step 348). If affirmative, the 
operation returns to the step 346. If not, the value 
of the variable dd is stored in Buffer(x, y) (step 
so 349). Thon, a unity is added to the variable x (step 
350). Judgement is made whether or not the value 
of the variable x is smaller than eight (step 351). If 
affirmative, the operation returns to the step 344. 
Next, a unity is added to the variable y (step 352). 
55 Judgement is made whether or not the value of the 
variable y is smallor than eight (step 353). If affir- 
mative, the operation returns to the step 344. If not, 
tho operation comos to an end. 

14 
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Fig. 24 is a flow chart for describing an opera- 
tion in case where inverse DCT is carried out 
assuming that the high frequency components are 
equal to zero. Fig. 24 shows an example in which 
the twenty-second and subsequent frequency com- 5 
ponents are assumed to be zero. In inverse DCT 2 
illustrated in Fig. 24, zero is stored in the variable y 
(step 360). Zero is stored in the variable v (step 
361). Zero is stored in the variable dd (step 362). 
Zero is stored in the variable u (step 363). Then, a 10 
product of the buffer Buffer(y f u) of an 8 x 8 block 
to be subjected to inverse DCT and the inverse 
DCT coefficient cos((2v + 1) U )/2 is added to the 
variable dd (step 364). Then, a unity is added to 
the variable u (step 365). Judgement is made 15 
whether or not the value of the variable u fs smaller 
than the value of umax(y) (step 366). If affirmative, 
the operation returns to the step 364. If not, the 
value of the variable dd is stored in the temporary 
storage buffer t(v, y) (step 367). Next, a unity is 20 
added to the variable v (step 368). Judgement is 
made whether or not the value of the variable v is 
smaller than eight (step 369). If affirmative, the 
operation returns to the step 362. Then, a unity is 
added to the variable y (step 370). Judgement is 25 
made whether or not the value of the variable y is 
smaller than six (step 371). If affirmative, the opera- 
tion returns to the step 361. If not, zero is stored in 
the variable y (step 372). Next, zero is stored in the 
variable x (step 373). Zero is stored in the variable 30 
dd (step 374). Zero is stored in the variable u (step 
375). Then, a product of t(y, u) and cos((2x + 1)u 
)/2 is added to the variable dd (step 376). Subse- 
quently, a unity is added to the variable u (step 
377). Judgement is made whether or not the value 35 
of the variable u is smaller than six (step 378). If 
affirmative, the operation returns to the step 376. If 
not, the value of the variable dd is stored In Buffer- 
(x, y) (step 379). Then, a unity is added to the 
variable x (step 380). Judgement is made whether ao 
or not the value of the variable x is smaller than 
eight (step 381). If affirmative, the operation returns 
to the step 374. Next, a unity is added to the 
variable y (step 382). Judgement is made whether 
or not the variable y is smaller than eight (step 45 
383). If affirmative, the operation returns to the step 
374. If not, the operation comes to an end. 

Although the twenty-second and subsequent 
components are assumed to be zero in the exam- 
ple illustrated in Fig. 24, any value between 1 and so 
64 may be selected in dependence upon the pro- 
cessing ability of the reproducing unit. 

In case where the high frequency components 
are not assumed to be zero, the number of times 
of multiplication is equal to B x 8 x 8 x 2 = 1024. 55 
When the twenty-second and subsequent frequen- 
cy components are assumed to be zero, the num- 
ber of times of multiplication is equal to 8 x (6 + 5 



+ 4 + 3 + 2+ 1)x6 + 6x8x8 = 510. Thus, 
processing is performed at a high speed when the 
inverse DCT is carried out assuming that the high 
frequency components are equal to zero. 

Fig. 25 shows a structure of an escape code. 
The MPEG prescribes the escape code of a fixed 
pitch length. The escape code comprises (1) a 
code (000001) indicative of being the escape code. 
(2) a run length (the number of invalid coefficients), 
and (3) a level (the value of an effective coefficient 
-128 to +128). 

Fig. 26 is a table showing examples of an 
ordinary code and the escape code. As illustrated 
in Fig. 26, the ordinary codes have a variable 
length between 2 and. 17 bits. On the other hand, 
all escape codes have a fixed length of 20 bits. 

Fig. 27 is a flow chart for describing an opera- 
tion of VLD. Fig. 27(A) shows processing of the 
ordinary code. Fig. 27(B) shows processing in case 
where the type of the code is fixed to the escape 
code alone. In the VLD illustrated in Fig. 27(A), 
eight bits are picked up from the code (step 390). 
From the values of the eight bits, judgement is 
made of the type of the code (step 391). Judge- 
ment is made whether or not the code consists of 
eight or less number of bits (step 392). If affir- 
mative, the operation proceeds to a step 394. If 
not. an additional number of bits as required are 
picked up (step 393), The number of bits of the 
code is added to a pointer of a code buffer (step 
394). The run length and the level corresponding to 
the code are picked up (step 395). The run length 
and the level are returned (step 396). In the VLD 2 
illustrated in Fig. 27(B), eight bits are picked up 
from the code (step 397). The level is extracted 
from the bit 0 through the bit 7 (step 398). The run 
length is extracted from the bit 8 through the bit 13 
(step 399). Twenty bits are added to the pointer of 
the code buffer (step 400). The run length and the 
level are returned (step 401). 

Thus, in case of the ordinary code, it is neces- 
sary to detect the number of bits of the code and 
to carry out processing in dependence upon the 
number. On the other hand, in case of the escape 
code alone, it is unnecessary to detect the number 
of bits of the code because the code has a fixed 
length of 20 bits. Thus, high-speed processing is 
carried out. 

As described above, it is possible according to 
the second embodiment of this invention to carry 
out expansion with the parameter fixed. Therefore; 
high-speed reproduction is carried out with deterio- 
ration of the picture qua/ity suppressed as small as 
possible in correspondence to the processing abil- 
ity of the reproducing unit. In addition, no specific 
reproducing unit is required because compatibility 
with an international standard encoding system is 
assured. 
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While this invention has thus far been de- 
scribed in specific conjunction with only several 
embodiments thereof, it will now be readily possi- 
ble for one skilled in the art to put this invention 
into effect in various other manners. For example, s 
in the above-described embodiments, the process- 
ing upon transmission of both the I picture and the 
P picture may alternatively be fixed to only the P 
picture. Moreover, the processing with picture 
structure fixed, the processing with motion com- w 
pensation fixed.and display renewal/non -renewal 
processing may be carried out independently or in 
combination of two or all of them. Furthermore. In 
the foregoing embodiments, description has been 
made in conjunction with the MPEG by way of 75 
example, however, this invention is not restricted 
thereto but is applicable to reproduction of the 
input video code encoded by other DCT-based 
encoding systems such as JPEG. 

20 

Claims 

1- An image transmission system comprising: 

preparing means (11, 12, 13, 14, 15, 16, 
17, 18, 19, 20) for preparing an intraframe 2s 
encoded image by segmenting an image into a 
plurality of blocks and by compressing and 
encoding each block by the use of discrete 
cosine transform; 

preparing means {11, 12, 13, 14. 15, 16, 30 
17, 18, 19, 20) for preparing an interframe 
encoded image by searching for a particular 
block at which a difference is smallest between 
a current frame and either a preceding frame 
or both preceding and succeeding frames in a 35 
time sequential order, by carrying out motion 
compensation on said each .block, and by 
compressing and encoding a differential value 
between each block of said current frame and 
a motion compensated block by the use of 40 
discrete cosine transform; and 

multiplexing and transmitting means (11, 
12. 13, 14. 15, 16, 17, 18, 19. 20) for multiplex- 
ing and transmitting said intraframe encoded 
image and said interframe encoded image to- 4s 
gether with a header, characterized in that: 

said image transmission system has trans- 
mitting means {21, 22) for transmitting an iden- 
tifier for identifying at least one of fixed param- 
eters including a type of said interframe en- 50 
coded image to be transmitted with said in- 
traframe encoded image and a motion com- 
pensation value fixed as said fixed parameters 
which are transmitted to a reproducing side 
together with said header; and 55 

expansion processing means (21, 22) for 
carrying out expansion processing after detect- * 
ing said identifier in said header to thereby 



identify said fixed parameter of an input video 
code. 

2. An image reproducing device comprising: 

expanding and reproducing means (11, 12, 
13. 14. 15, 16, 17, 18, 19, 20) for expanding 
and reproducing a video code comprising an 
intraframe encoded image and an interframe 
encoded image which are multiplexed together 
with a header having a fixed parameter iden- 
tifier, said intraframe encoded image being 
prepared by segmenting an image into a plu- 
rality of blocks and by compressing and en- 
coding each block by the use of discrete co- 
sine transform, said interframe encoded image 
being prepared by searching for a particular 
block at which a difference is smallest between 
a current frame and a preceding frame in a 
time sequential order, by carrying out motion 
compensation on said each block, and by 
compressing and encoding a differential value 
between each block of said current frame and 
a motion compensated block by the use of 
discrete cosine transform, characterized in 
that: 

said image reproducing device has header 
analyzing means (11, 21, 22) for judging, with 
reference to said header contained in said vid- 
eo code supplied as an input video code, 
whether or not said input video code exclu- 
sively comprises said intraframe encoded im- 
age and said interframe encoded image with a 
type of said interframe encoded image fixed; 
and 

expansion processing means (21, 22) for 
detecting whether or not said input video code 
is said intraframe encoded image when said 
header analyzing means judges that said input 
video code is such a code that the type of said 
interframe encoded Image is fixed, for carrying 
out expansion processing of said intraframe 
encoded image when it is detected that said 
input video code is said intraframe encoded 
image, and for carrying out expansion process- 
ing of said interframe encoded image when it 
is detected that said input video code is not 
said intraframe encoded image. 

An image reproducing device as claimed in 
Claim 2 (Fig. 7), characterized in that said 
input video code has a structure in which a 
transmission interval between said intraframe 
encoded image and a next intraframe encoded 
image is constant, said interframe encoded 
image being transmitted within said transmis- 
sion interval (step 61, 62, 63, 64, 65). 
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4. An image reproducing device comprising: 

expanding and reproducing means (11, 12, 
13, 14, 15, 16, 17, 18, 19, 20) for expanding 
and reproducing a video code comprising an 
intraframe encoded image and an interframe s 
encoded image which are multiplexed together 
with a header having a fixed parameter iden- 
tifier, said intraframe encoded image being 
prepared by segmenting an image into a plu- 
rality of blocks and by compressing and en- 70 
coding each block by the use of discrete co- 
sine transform, said interframe encoded image 
being prepared by compressing and encoding, 
for said each block, a differential value be- 
tween a block of a current frame and a block 15 
of either a preceding frame or both preceding 
and succeeding frames in a time sequential 
order by the use of discrete cosine transform, 
characterized in that: 

said image reproducing device has header 20 
analyzing means (11, 21, 22) for judging, with 
reference to said header contained in said vid- 
eo code supplied as an input video code, 
whether or not said input video code is a code 
having said interframe encoded image with a 25 
motion compensation value fixed; and 

expansion processing means (21, 22) for 
carrying out expansion processing of said input 
video code with motion compensation process- 
ing omitted when said header analyzing means 30 
(11, 21, 22) judges that said input video code 
is a code with a motion compensation value 
fixed. 

5. An image reproducing device comprising: 35 
expanding and reproducing means (11, 12, 
13, 14, 15, 16, 17, 18. 19, 20) for expanding 
and reproducing a video code comprising an 
intraframe encoded image and an interframe 
encoded image which are multiplexed together 40 
with a header and for displaying a video re- 
production on a display section, said in- 
traframe encoded image being prepared by 
segmenting an image into a plurality of blocks 
and by compressing and encoding each brock 45 
by the use of discrete cosine transform, said 
interframe encoded image being prepared by 
searching for a particular block at which a 
difference is smallest between a current frame 
and either a preceding frame or both preced- so 
ing and succeeding frames in a time sequen- 
tial order, by carrying out motion compensa- 
tion on said each block, and by compressing 
and encoding a differential value between each 
block of said current frame and a motion com- 55 
pensated block by the use of discrete cosine 
transform, characterized in that: 

said image reproducing devico has expan- 



sion processing means (21, 22) for expanding 
and reproducing an input video code; 

total differential value calculating means 
(22) for calculating a cumulative value of a total 
differential value per frame in said interframe 
encoded image expanded by said expansion 
processing means; and 

control means (18, 19, 20, 21) for compar- 
ing said cumulative value and a threshold val- 
ue to inhibit said display section from renewing 
display of output video data produced by said 
expansion processing means until said cumu- 
lative value exceeds said threshold value. 

6. An image reproducing device comprising: 

reproducing means (211, 212, 213, 214, 
215, 216, 217, 218, 219) for reproducing a 
moving image compressed and encoded by 
the use of a high-efficiency encoded intraframe 
code and a high-efficiency encoded interframe 
code, said intraframe code being prepared by 
segmenting said image into small blocks, by 
carrying out discrete cosine transform on each 
block, and by quantizing a result of said trans- 
form, said interframe code being prepared by 
segmenting said image into small blocks, by 
searching for a particular block at which a 
difference is smallest between a current frame 
and preceding and succeeding frames, by car- 
rying out motion compensation on each block, 
by calculating a difference between each block 
of the current frame and each block of a mo- 
tion compensated frame, by carrying out dis- 
crete cosine transform on a differential block, 
and by quantizing a result of said transform, 
characterized in that: 

said image reproducing device has judging 
means (211, 224, 225. 226. 227) for judging 
whether or not a code has a fixed parameter 
by analyzing said code. 

7. An image reproducing device as claimed in 
Claim 6, characterized by further comprising 
means for enlarging an image to be dispfayed 
(Figs. 16(A). (B), (C)). 

8. An image reproducing device as claimed in 
Claim 6 or 7, 

characterized by further comprising means 
for carrying out expansion processing on con- 
dition that a picture structure is fixed to said 
intraframe code alone (Figs. 19(A), (B), (C)). 

9. An image reproducing device as claimed in 
Claim 6 or 7, 

characterized by further comprising means 
for carrying out expansion processing on con- 
dition thai a slice width is fixed to a fixed value 
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(Figs. 20(A), <B». 

10. A device as claimed in any of claims 6 to 9, 

characterized by further comprising means 
for calculating inverse discrete cosine trans- s 
form in the assumption that high frequency 
components are equal to zero (Figs. 22(A). (B)- 
)• 

11. A device as claimed in any of claims 6 to 10. w 

characterized by further comprising means 
for carrying out decoding on condition that a 
code type is fixed to a fixed length code alone 
(Figs. 25, 26, 27). 
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